INTRODUCTION
Of the elements present in small quantities in the tests of foraminifera, -magnesium is-particularly significantly and worthy of close study. The reasons for this are several. (1) Knowledge of the chemical composition of the test, including, in particular, the magnesium content, is a necessaryfirst step in the understanding of the -mechanism of test formation.
(2) The presence of -magnesium in solid solution in the calcite of the test impliesthat it may be intimately involved in the -metabolism of the organism whereby the test is secreted. (3) If the amount of magnesium present is due to hereditary factors, and if it is constant for the taxon, then it is of classificatory importance. (4) If the variation in amount of -magnesium is ecologically controlled, it may be used as an ecological indicator of past environmental conditions in fossil forms, assuming that diagenetic changes can be evaluated. However, before inferences can be drawn concerning fossil forms, it seems to be advisable first to relate the magnesium variations in modern tests to the environments in which the animals live, for modern environments can be -more precisely defined than ancient ones and diagenetic effects are absent.
Chave (1954) used the X-ray diffraction method in a study of magnesium in the calcitic shells of marine organisms. Because the method detects magnesium in substitution in the calcite lattice, it may be assumed to be biogenic if diagenesis can be ruled out. Chave found (1), a linear relationship between magnesium content and environmental water temperatures, and (2) , in general, a decrease in magnesium content with increase in phylogenetic level of the organism. This latter conclusion was based upon the gradients of least square regression curves of temperature versus magnesium content for the taxonomic groups studied. The magnesium content of the Foraminiferida ranged from 0.33 to 15.9 mole percent MgCO^.
Blackmon and Todd (1959) used the method of X-ray diffraction to determine the magnesium content of foraminiferal tests from many parts of the world. Their study was useful in several ways. It showed magnesium to be of classificatory and possibly of ecological importance. Many families, genera and species were represented in the study of a general way, and the specimens that were analyzed were collected from many different climatic zones and environments from the Arctic to the Tropics. The authors commonly analyzed only one (occasionally a few) specimen per species, pr if several specimens were used, they were ground down, and an aggregate sample was used for analysis. Thus, the variance of the species population with respect to magnesium was not determined. Only four Canadian species were analyzed. Dodd (1967) reviewed the literature with respect to magnesium and strontium in calcareous organisms and concluded that the concentration of these elements in carbonate skeletons is controlled by four major factors:
(1) Water chemistry -other factors being equal, the Mg/Ca and Sr/Ca ratios in skeletal material should be constant relative to those ratios in the water in which they formed. The magnesium content of modern species of the benthonic foraminiferal family Miliolidae of Cleveland Bay, North Queensland Shelf, Australia, were studied by Ponder and Glendenning (1974) using the X-ray diffraction method. The authors believed that environmental temperature variation was -minimal for this relatively shallow tropical watermass. They concluded that magnesium content could not be used for determining paleotemperatures or paleodepth, nor as an aid to classification, because of its overlapping variance in the populations they examined. This report presents the results of X-ray diffraction analysis for magnesium in populations of 19 species of the Order Foraminiferida from the eastern Canadian continental shelf, and one species of late-glacial age from Metis Beach, Quebec. All species are benthonic except only Globigerina paahyderma s.l.
METHOD
The X-ray diffraction method was employed utilizing the shift in diffraction lines that results when magnesium substitutes for calcium in the calcite lattice. The apparatus consisted of a Siemens Kristalloflex IV X-ray generator with copper target and nickel filter, and DebyeScherrer cameras with revolving spindles. The excitation constants for the unit were 35kV and 20mA. Cuk wave length 1.5418A 0 was used, a Because the wall of the foraminiferal test is fine-grained, the single test diffracts as a powder under the X-ray beam and non-destructive analysis is possible. The whole foraminiferal test was mounted on the revolving spindle of the Debye-Scherrer camera and was subjected to the X-ray beam. The films were read on a Kirem light box. The 112 and 444 lines were generally the most readable giving least variation in d-values and the most reproducible results.
ESTIMATE OF ACCURACY
An estimate of probable accuracy of the method including reading error is in the order of ±1.0 mole percent MgCO^.
The mean magnesium percentage and its variation are reported for each population, and an attempt is made to relate the values to factors of temperature, salinity and depth of the watermass in which the populations were living.
RESULTS
The results are tabulated in Table 1 
